INTRODUCTION
============

Sickle cell disease (SCD) is a haemoglobinopathy typically inherited in an autosomal recessive pattern and results in repeated vaso-occlusive crises that severely affect multiple organs^\[[@b1-1532-1-12584-1-10-20200406]\]^. The most common type of SCD is sickle cell anaemia (SCA). In female patients, the underlying anaemia, non-inflammatory vasculopathy and multi-organ dysfunction, including cardiomyopathy and pulmonary arterial hypertension (PAH), complicate pregnancy and delivery, contributing to high morbidity and mortality for both mother and fetus. Pregnancy-related physiological changes increase the clinical risk in SCD women. These patients are at greater risk of gestational hypertension and pre-eclampsia, eclampsia, abruption, antepartum bleeding, preterm labour and fetal growth restriction. Consequently, close medical care and treatment is essential in such patients^\[[@b2-1532-1-12584-1-10-20200406]\]^.

Pregnancy was contraindicated for SCD patients in the past, but recent advances in the diagnosis and treatment of disease complications during pregnancy have been associated with more favourable outcomes and an increase in the number of women proceeding with pregnancy^\[[@b3-1532-1-12584-1-10-20200406]\]^. Because this disease is relatively rare, prenatal care needs may be neglected, especially by health workers in local (public) health centres. Here we describe the case of a pregnant woman with SCA and a missed diagnosis of PAH.

CASE DESCRIPTION
================

A 35-year-old pregnant woman with SCA was admitted to our hospital (Abolfazl Hospital, Minab, Hormozgan, Iran) with a 37-week 4-day pregnancy and a 4-day history of shortness of breath. The last menstrual period was on 28 April 2016. The expected date of confinement was 11 October 2016. The patient had had three previous pregnancies, resulting in one female child from her first pregnancy who died at the age of 2 from an unknown cause, and two children who were delivered by caesarean section (C-section) and were still alive. One week before presentation, the patient had been admitted by an internal medicine specialist with dyspnoea and severe anaemia (Hb 6.5). She had been transfused with of 1 unit of packed red blood cells (RBCs) and discharged without seeing a cardiologist.

On arrival, the patient had a pulse of 128/min, a respiratory rate of 36/min, blood pressure of 130/90 mmHg, and a temperature of 36°C. The rest of the physical examination was unremarkable.

Echocardiographic finding were as follows: left ventricular ejection fraction 55%, D-shaped left ventricle in systole and diastole, mild to moderate tricuspid regurgitation, a tricuspid regurgitation gradient of 55 mHg, and a systolic pulmonary atrial pressure of 68 mmHg, indicating severe PAH. Urine dipstick protein tests 1 week before admission and at presentation showed progressive ≥2 proteinuria. Laboratory findings were as follows: severe leucocytosis, with a white blood cell count of 95,000/μl, platelet count of 142,000/μl, and haemoglobin of 6.5 g/dl.

The patient was admitted to the intensive care unit. The dyspnoea worsened considerably during hospitalization. The patient underwent an emergency C-section because of a significant decline in the fetal heart rate. The female newborn had low Apgar scores at both 1 and 5 minutes and died after a few hours. The mother experienced a respiratory cardiac arrest during the C-section and died despite 20--25 minutes of resuscitation.

DISCUSSION
==========

This report describes missed PAH in a pregnant woman with SCA, emphasizing the need for careful prenatal examination including cardiovascular investigation in such patients. If our patient had received the appropriate prenatal care mandated by her underlying disease, her death could have been prevented by a legal abortion.

SCD is a vasculopathic disorder which damages multiple organs and the cardiopulmonary system. Many SCD complications worsen during pregnancy^\[[@b4-1532-1-12584-1-10-20200406]\]^. The results of a study of a large cohort of nearly 4,400 deliveries over 3 years revealed multiple antepartum admissions due to disease-related complications such as acute chest crises, pain crises, symptomatic anaemia and infections, longer hospital stays, and higher rates of intrauterine growth restriction that were independently associated with SCD^\[[@b3-1532-1-12584-1-10-20200406]\]^. Adverse pregnancy outcomes in SCD women were high during the 1970s, and doctors advised strongly against pregnancy^\[[@b5-1532-1-12584-1-10-20200406]\]^. However, the maternal death rate has been reduced to less than 2% in recent years^\[[@b6-1532-1-12584-1-10-20200406]\]^. Consequently, the rarity of the disease, and the small proportion of SCD women who are able or willing to become pregnant, may have resulted in low awareness among health staff of the need for specific prenatal care.

PAH is a main cause of death in SCD patients, having a prevalence of 20--40% and a high 2-year mortality rate. Therefore, all SCD patients, especially pregnant women, should be screened regularly with transthoracic Doppler echocardiography to estimate pulmonary artery pressures and cardiac output^\[[@b7-1532-1-12584-1-10-20200406]\]^. Heart failure caused by PAH should also be considered in pregnant patients^\[[@b3-1532-1-12584-1-10-20200406]\]^. PAH is directly associated with chronic haemolytic anaemia. Haemolysis and the consequent release of haemoglobin from RBCs increases the consumption of nitric oxide (NO) and the released arginase reduces the production of NO. Nitric oxide is a potent vasodilator and a critical regulator of vascular homeostasis. Its reduction is thus associated with vasoconstriction and proliferative vasculopathy that results in PAH^\[[@b7-1532-1-12584-1-10-20200406],\ [@b8-1532-1-12584-1-10-20200406]\]^. Moreover, recurrent episodes of acute chest syndrome that typically occur in 40% of patients and cause restrictive chronic lung disease, are another possible cause of PAH. PAH may remain undetected until the disease is advanced^\[[@b9-1532-1-12584-1-10-20200406]\]^.

Pregnant women with SCD should be supplemented with 4 mg daily of folic acid to support rapid RBC turn-over ^\[[@b10-1532-1-12584-1-10-20200406]\]^. Red cell exchange transfusion and hydroxyurea that may contribute to an increase in fetal haemoglobin levels are recommended for those with organ dysfunction; however, data on the use of hydroxyurea during pregnancy are lacking. Sildenafil, which potentiates the effect of NO, is used for SCD-related PAH^\[[@b11-1532-1-12584-1-10-20200406]\]^. Limited data show that sildenafil is safe in pregnant women^\[[@b12-1532-1-12584-1-10-20200406]\]^, and therefore, as untreated PAH is a real threat for both mother and fetus, its use outweighs the risks.
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